Quantitation of supercoiled DNA cleavage in nonradioactive DNA: application to ionizing radiation and synthetic endonuclease cleavage.
Quantitation of the conversion of nonradioactive supercoiled DNA to its open circular or linear forms on ethidium-stained electrophoretic gels has been difficult because of differential binding of ethidium to supercoiled DNA vs other forms under different conditions and the nonlinear response of photographic film. We have developed methods for adding a linear DNA as an internal fluorescence standard to "normalize" the quantity of DNA loaded into each lane of a gel. Inclusion of a linear normalizing DNA in samples before partitioning for individual supercoil cleavage reactions allows the quantitation of the resultant species, is technically easy, and does not require quantitative application of the sample to the gel. If the presence of a normalizing DNA during supercoil cleavage is undesirable, the addition of a normalizing plasmid to each sample after supercoil cleavage (but before electrophoresis) or the quantitative application of samples containing test DNA alone to the gel gives similar data, but with increased variability. We use the normalizing DNA method in cleavage by a physical agent (ionizing radiation) and in a more complex situation, by a protein-based, light-dependent synthetic endonuclease. We show how the fraction of intact supercoiled DNA can be calculated from measurement of the cleaved and normalizing species only. The method also can be used in reactions involving the depletion of one DNA species, whether supercoiled or not, such as protein-DNA interactions as detected by gel retardation assays.